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® A pneumatic operating device particularly suited 
for a video boxing game machine in which a dis- 
played boxer is made by a player to fight against an 
opponent. The device comprises an air chamber (A) 
whose volume is variable by applying an impact on 
a slider button (18). The air chamber is connected 
through a pressure transmission passage (B) to a 
^ pressure sensor which (C) detects the pressure vari- 
^ation within the air chamber to produce a corre- 
sponding electric signal for controlling the displayed 
52 boxer. 
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"PNEUMATIC OPERATING DEVICE FOR GAME MACHINE" 



This invention relates generally to ganne ma- 
chines, and more particularly to an operating de- 
vice for a video game machine which is improved 
so that different operating forces applied to the 
operating device cause different movements of a 
displayed image. 

Generally, video game machines comprise a 
CRT display device incorporated in a cabinet and a 
control panel provided with a plurality of operating 
devices. Each, of the operating devices is operated 
to manipulate a corresponding one .of displayed 
images. 

In a -boxing -game, for example, one displayed 
boxer^is manipulated- by;, a first set of operating 
devices, for one player, whereas the other dis- 
played boxer is manipulated by a second set of 
operating devices for another player or computer- 
controlled in the case of the game being enjoyed 
by a single player. Each set of operating devices 
may include an universal operating rod for control- 
ling the horizontal and vertical movements of a 
corresponding boxer, and at least one push .button 
or switch for causing the boxer to make a punch. 

Such a push button or switch provides only two 
states, that is "ON" state or "OFF" state. In other 
words, any different operating :forces applied to the 
button result in the same "ON" state, causing the 
displayed boxer to make a single kind of punch 
such as jab or straight punch. Thus, the push 
button, though easy to operate, fails to simulate an 
actual punch. Rather, it is such ease of operation 
that makes the boxing game dull or boring. 

Provision of two or more push buttons for each 
set of operating devices renders it possible to 
cause a corresponding displayed boxer to make 
different punches by actuating different buttons. In 
this case, however, the operation of different but- 
tons is very cumbersome to the player who, for this 
reason, may erroneously operate them. More im- 
portantly, the kind of punches is determined by the 
selection of the buttons but not by the intensity of 
operating forces applied to the respective buttons. 
Thus, the provision of different push" buttons still 
fails to give the player a feeling of actual boxing 
because a simulated boxing match is conducted 
only on the display screen without requiring simu- 
lated boxing movements of the player himself. 

It is conceivable to replace the push button or 
buttons by a volume knob associated with a vari- 
able resistor, so that a displayed boxer makes 
punches of various impacts depending on the ad- 
justed resistance of the resistor. However, the vol- 
ume knob is not easy to operate quickly, so that it 
is not suited as an operating device for a boxing 
game machine. Further, the volume knob also fails 



to give the player a feeling of actual participation in 
a simulated boxing match on the display screen. 

It is, therefore, an object of the present inven- 
tion to provide an operating device for a game 

5 machine, wherein different operating forces applied 
to the operating device results in production of 
different control signals which may be used, in a 
video boxing game for example, to cause a dis- 
played boxer to make various attacks. 

10 According to the invention, there is provided an 

operating device for a game machine, character- 
ized in that it comprises an air chamber the volume 
of which is variable upon applying an impact there- 
to, a pressure transmission passage connected at 

75 one end to the air chamber, and a pressure sensor 
connected to the other end of the passage for 
detecting the pressure therein to produce a cor- 
responding electric signal. 

With the above arrangement, the volume of the 

20 air chamber reduces upon impacting to increase 
the pressure therein, and this pressure increase is 
detected by the pressure sensor to produce . an 
electric . signal representative of the pressure in- 
crease. The electric signal may be compared with 

25 a . plurality of threshold values previously set in a 
computer which is incorporated in the game ma- 
chine for controlling a displayed boxer for example. 
As a result of such comparison, the computer 
causes the boxer to make a punch depending on 

30 the, intensity of the impacts applied to the operating 
device. 

The invention will now be described further, by 
way of examples only, with reference to the ac- 
companying drawings, in which: 
35 Figure 1 is an overall perspective view of a 

video game machine to which the invention is 
advantageously applicable: 

Figure 2 is an enlarged front view of a pneu- 
matic operating device according to the invention; 
40 Figure 3 is a plan view of the same; 

Figure 4 is a sectional view taken on lines 
IV-IV in Figure 2; 

Figures 5a and 5b are illustrative views 
showing a series of movements made by a dis- 
45 played fighter when making a jab; 

Figures 6a and 6b are illustrative views 
showing another series of movements made by the 
fighter when making a normal straight punch; 

Figures 7a and 7b are illustrative views 
so showing a further series of movements made by 
the fighter when making a harder straight punch; 

Figures 8a to 8c are also illustrative views 
respectively showing three different kinds of kicks 
made by the fighter; 
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Figure 9 is a sectional view showing a modi- 
fied pneunnatic operating 'device according to the 
invention; 

Figure 10 is a sectional view sinnilar to Fig- 
ure 9 but showing another modified pneumatic 
operating device according to the invention; and 

Figure 11 is a sectional view again similar to 
Figure 9 but showing a further modified pneumatic 
operating device according to the invention. 

Referring now to Figure 1 of the accompanying 
drawings, there is illustrated an overall view of a 
video game machine 1 which features any kinds of 
fighting, such as boxing, kick-boxirig. karate fight- 
ing, and/or street fighting. 

The game machine 1 includes an upwardly 
extending cabinet 2 incorporating a CRT display 3 
at an upper portion thereof so that the screen of 
the display faces forwardly. Immediately below is 
disposed a sector-shaped horizontal table 4 which 
extends forward from the cabinet 2. The table 4 is 
provided with a pair of laterally spaced control units 
5 and a pair of laterally spaced mode selection 
buttons 6. The cabinet 2 is further provided below 
the table 4 with a feed slot 7 for feeding a coin to 
put the machine 1 into operation. 

One of the mode selection buttons '6 is ac- 
tuated to .3elect a game mode in which two players 
operate the respective control units 5 to manipulate 
two fighters (not shown) on the display screen 3. 
The other selection button is used to select another* 
game mode in which one player operates one of 
the control units 5 to manipulate one of two fighters 
(not shown) on the screen, the other fighter being 
computer-controlled in this case. 

Each control unit 5 comprises a universal op- 
erating rod 8 and a pair of pneumatic operating 
devices 9a, 9b. 

The universal operating rod 8. which is well 
known in the art, is pivotally movable in ait direc- 
tions and operatively connected to a micro com- 
puter (not shown) incorporated in the housing 2 for 
causing a displayed fighter to make various move- 
ments. When the rod 8 is pivoted forward (toward 
the display 3) for example, the fighter is made to 
jump. Rearward pivoting (away from the display) of 
the rod causes the fighter to assume a crouching 
or half-sitting posture. Pivoting of the rod in the 
rightward or leftward direction in Figure 1 causes 
the fighter to advance toward or retreat from the 
opponent. Further, pivoting of the rod in an oblique 
direction (forward-rightward, reanA^ard -leftward, etc.) 
causes the fighter to make combined movements 
such as jumping forward or backward. 

The two pneumatic operating devices 9a. 9b 
are also operatively connected to the incorporated 
computer and used for causing the fighter to make 
various attacks depending on the particular impacts 
applied thereto. According to the illustrated exam- 



ple, ona of the pneumatic devices 9a, 9b is op- 
erated to cause the fighter to punch, whereas the 
other pneumatic device is used to make the fighter 
to kick. 

5 The computer may be further capable of quan- 

titatively displaying at the screen 3 a cumulative 
damage given to each fighter by the opponent 
depending on the number and intensity of punches 
and/or kicks. When such damage increases over a 

10 predetermined amount, the figfiting game or match 
will finish by one of the fighters knocking out the 
other. The computer may be programmed to make 
a judge decision in view of the cumulative damage 
of both fighters upon lapse* of a time limit. 

75 As illustrated in Figures 2 to 4, each control 

unit 5 includes a • mounting frame 1 0 which is 
embedded in a rectangular bore of" the horizontal* 
table 4 (see also Figure 1). The frame 10 carries a 
corresponding pair of pneumatic operating devices 

20 9a, 9b together with a corresponding universal rod 
8. The frame 10 comprises upper and lower hori- 
zontal plates i1, 12 which are connected together 
by means of tie rods 13 and end screws 14. The 
upper frame plate 11 is arranged substantially-flush 

25 with the upper surface 4a of the horizontal table 4 
(Figure 1). 

Each pneumatic operating device 9a -(9b), 
which features the present invention, comprises an 
air chamber A whose volume is variable in re- 

30 sponse to a player's manual impact, a pressure 
transmission passage B communicating with the air 
chamber A, and a pressure sensor C for detecting 
the pressure within the passage B to produce an 
electric signal. According the example illustrated in 

35 Figures 2 to 4, the pneumatic operating device is 
provided in the form of a piston-cylinder assembly. 

As best illustrated in Figure 4, the piston-cyl- 
inder type operating device 9a (9b) comprises a 
bottomed cylindrical casing 15 fixed between the 

40 upper and lower frame plates 11, 12. The bottom 
wall 15a of the casing 15 fixedly supports thereon 
an air cylinder 16. The cylindrical wall of the casing 
15 internally provides an upper guide surface 15b 
which is in alignment with a complementary open- 

45 ing 17 of the upper frame plate 11. and an inter- 
mediate guide surface 15c which is larger in diam- 
eter than the upper guide surface 15b, so that an 
upper stopper shoulder 1 5d is formed between the 
two guide surfaces 15b, 15c. The casing cylindrical 

50 wall is further provided with a lower stopper shoul- 
der 15e located at the lower end of the intermedi- 
ate guide surface 1 5c. 

A slider button 18 is slidabiy received in the 
casing 15. More specifically, the button 18 has a 

55 cylindrical portion 18a slidabiy guided by the cas- 
ing upper guide surface 15b as partially projecting 
thereabove. The button 18 further has an outer 
flange 18b which is slidabiy guided by the casing 

3 
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intermediate guide surface 15c. Thus, the. button 
18 is siidably nnovable up and down, but such 
slidable movement is limited by the upper and 
lower stopper shoulders 15d, 15e of the casing 15. 

. The outer flange 18b is provided with a first buffer 
ring 19 for shock-absorbed abutment with the up- 
per stopper shoulder ISd of the casing, whereas 
the lower stopper shoulder 15e of the casing is 
provided with a second buffer ring 20 for shock- 
absorbed abutment with the button flange 1 8b. 

A compression coil spring 21 is interposed 
between the slider button 18 and an annular 
stepped portion 15f of the casing. Thus, the button 

.18 is always biased upward, so that its cylindrical 
portion 18a projects above the opening 17 of the 
frame upper plate 11.. 

The top of the slider button supports a sponge 
pad 22 . which is covered- by a button cover 23 
made of . rubber or some other elastic material. The 
marginal portion of the cover 23 is attached to the 
upper frame plate 1 1 , In this way, the player's hand 
is protected upon impacting against the slider, but- 
ton 18.. 

The air cylinder 1.6 siidably receives a piston 
.24 having an upwardly extending piston, rod 25. 
the upper opening of the cylinder 16 Is. closed by 
a closure plate 26 which is siidably penetrated by 
the piston rod 25. The interior space of the cylinder 
1 6 is divided by the piston 24 into upper and lower 
chambers 27, 28. -According to the illustrated ex- 
ample, the lower chamber 28 provides to the. air 
chamber A described hereinbefore. 

The upper chamber 27 of the cylinder 16 com- 
municates with a smail-diameter port 29 formed in 
an externally threaded plug 30 which is screwed 
into a threaded bore 31 formed in the cylindrical 
wail of the cylinder 16.. 

Similarly, the lower chamber 28 of the cylinder 
16 communicates with another smail-diameter port 
32 formed in the bottom wall of the cylinder 16. 
Further, the cylinder lower chamber 28 commu- 
nicates with a pressure take-out port 33 which is 
connected by a flexible tube 34 to the pressure 
sensor C. In the illustrated example, the flexible 
tube 34 provides the pressure transmission pas- 
sage B described hereinbefore. 

The upper end of the piston rod 25 is con- 
nected to the center of the slider button 18 by 
means of a ball joint 35. Thus, upon depression of 
the button 18 against the urging force of the spring 
21 p the piston 24 is also lowered to reduce the 
volume of the cylinder lower chamber 28. 

' The pressure sensor C constitutes a part of a 
control circuit (not shown) incorporated in the micro 
computer. Such pressure sensor C is known and 
may be provided for example in the form of a 
diffused semiconductor type pressure transducer. 

In operation. of the pneumatic operating device 
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9a (9b) described above, the slider button 18 is 
pressed downward against the biasing force of the 
spring 21 upon manual impact of the button 18. As 
a result, the piston 24, which is connected to the 
5 button 18, is also lowered to reduce the volume of 
the cylinder lower chamber 28. 

The port 32 allows the compressed air within 
the lower cylinder chamber 28 to escape thereth- 
rough, but such air escape is limited due to the 

. 70 small cross-sectional area of the port 32. Thus, 
upon a fast downward stroke of the piston 24. the 
pressure within the lower cylinder chamber 28 tem- 
porarily hses to a high level because the air es- 
cape through the port 24 cannot catch up with the 
75 air compression within the chamber 28. A slower 
downward stroke of the piston 18, on the other 
hand, results, in a smaller pressure rise due to 
compensating air escape through the port 32. 
- It should be noted in this connection that a 

. 20 larger overall stroke of the piston 24 does not 
always provide a larger pressure rise within the 
lower cylinder chamber 28. More specifically, a 
larger stroke of the piston 24 made in a longer time 
will .often result in a smaller pressure rise than a 

25 smaller stroke of the piston. 24 made in a shorter 
time. The determining factor is the speed of the 
piston stroke because the pressure within the lower 
cylinder chamber 32 is determined not only by the 
volume reduction of the chamber 32 but also by- 
. 30 the amount of the air escaping through the port 32. 

A harder punch or impact on the slider button- 
18 always causes a faster downward stroke of the 
piston . 24 (but not necessarily a larger stroke) than 
a weaker impact. Thus, the pressure within the 

35 lower cylinder chamber 28 varies depending the 
intensity of the impact applied to the button 18, 

The port 32 also serves to return the pressure 
within the lower cylinder chamber 28 to an at- 
mospheric pressure after a temporary pressure 

40 rise, consequently protecting the pressure sensor 
C. Further, the port 32 allows entry of the external 
air into the lower cylinder chamber 28 when the 
slider button 18 is returned to its original upper 
limit position by the spring 21. thereby enabling 

4S successively impacting the button 18. During the 
upward returning movement of the button, the port 
29 naturally allows air escape from the upper cyl- 
inder chamber 27. 

The pressure within the lower cylinder chamber 

50 28 is detected through the flexible tube 34 by the 
pressure sensor C which then produces a cor- 
responding electric signal such as a voltage. Such 
voltage signal is received and processed by the 
control circuit. 

55 The control circuit may be designed to decide 

the movement of the displayed fighter depending 
on the value of a particular voltage signal relative to 
three different threshold values. If, for example, a 

4 
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received voltage signal Is below the lowest thresh- 
old value, the fighter is controlled to make no 
punch nor kick. A voltage signal between the low- 
est and intermediate threshold values causes the 
fighter to make a jab (Figures 5a and 5b) or a 
lateral kick (Figure 8a), giving a relatively small 
damage to the opponent. A voltage between the 
intermediate and highest threshold values controls 
the fighter to make a normal straight punch 
(Figures 6a and 6b) or a normal spin kick (Figure 
8b). thus giving a relatively large damage to the 
opponent Finally, a voltage above the highest 
threshold value causes the fighter to make a harder 
straight punch (Figures 7a and 7b) or a back spin 
kick, thereby damaging the opponent to a miaxi- 
mum extent. 

In this way. it is possible to control the intensity 
of a displayed fighter's punch or kick depending 
almost exactly on the intensity of an actual impact 
applied to each pneumatic operating device 9a 
(9b). Thus, the player can physically assimilate 
himself with a visually recognized fighting match, 
which is really enjoyable and exciting. Further, the 
game machine incorporating the pneumatic operat- 
ing device provides a good physical exercise while 
enjoying the game. 

Of course, the output of the sensor C may be 
compared with more than three threshold values to 
provide more than three kinds of attacks. 

The pneumatic operating device is very simple 
in construction, so that it can be manufactured at a 
reasonable cost Further, such simplicity renders 
the device less liable to operating troubles and 
failures. 

The use of the flexible tube 34 in a suitable 
length as the pressure transmission passage B 
provides much freedom in the arrangement of the 
pneumatic operating device 9a (9b). For example, 
the operating device may be arranged at a position 
suitable for actual kicking by the player. 

The port 32 communicating with the lower cyl- 
inder chamber 28 is provided to ensure that a 
greater impact on the slider button 18 with a small- 
er stroke thereof always causes a larger pressure 
rise than a weaker impact with a larger stroke. 
However, a greater impact on the button 1 8 usually 
results in a smaller stroke thereof than a weaker 
impact, so that the port 32 may be dispensed with 
if so desired. 

Further, the closure plate 26 may be removed 
to open the space of the cylinder 16 above the 
piston 24 to the atmosphere. In this case, the port 
29 becomes unnecessary. ' 

Figure 9 illustrates a modified pneumatic op- 
erating device 9 according to the invention. The 
device 9 comprises a base member 35 supported 
on a bottom plate 35a and formed with a guide 
bore 36 in which is slidably received a slider button 



37, More specifically, the bore 36 has a upper 
cylindrical guide surface 36a and a lower cylin- 
drical guide surface 36b which is smaller in diam- 
eter than the upper guide surface 36a, whereas the 
5 button 37 has a projecting pusher portion 37a 
slidably guided by the upper guide surface 36b of 
the bore 36 and an outer flange portion 37b slidab- 
ly guided by the lower guide surface 36b. The 
button 37 is always urged upward by a compres- 

10 sion coil spring 38 accommodated in the bore 36. 

A rubber ball 39 is arranged between the slider 
button 37 and the bottom plate 35a and connected 
to a pressure sensor C by means of a flexible tube 
40. The interior space of the ball 39 provides an air 

75 chamber A of variable volume, while the flexible 
tube 40 functions as a pressure transmission pas- 
sage B. ' . ■ ■ 

Upon impact, the slider button 37 moves down- 
ward against the urging force of the spring 38 to 

20 compress the air chamber A of the bail 39. The 
resultant pressure rise is detected by the sensor 
Cfor the purpose described hereinbefore. 

In order to prevent the sensor C from being 
subjected to a high pressure for an unacceptably 

25 prolonged period, the bail 39 may be advanta- 
geously formed with a snnall port (not shown). In 
this case, the elasticity of the ball 39 should-be so 
set as to enable spontaneous returning to its^origi- 
hal spherical state. 

30 Figure 10 shows another modified pneumatic 

operating device 9 in which the ball 39 of Rgure 9 
is replaced by a bellow 41 . The device of this 
modification is otherwise the same as that of Figure 

35 Figure 11 illustrates still another mddified 

pneumatic operating device 9 ' which is also very 
similar to the device 9 of Figure 9 but differs 
therefrom in that a hat-shaped rubber member 42 
is attached to the bottom plate 35a to define an air 
40 chamber A, and the slider button 37 has a down- 
ward central projection 37c for compressing the 
rubber member 42 upon descent of the button 37. 

The invention may be varied in many other 
ways. For instance, the pressure transmission pas- 
45 sage B may be provided by a metallic tube. Fur- 
ther, the pressure sensor C may be of any other 
types than a diffused semiconductor type pressure 
transducer, provided that it is capable of producing 
an electric signal which is representative of a par- 
se ticular pressure detected thereby. Such variations 
are not to be regarded as a departure from the 
spirit and scope of the invention, and all such 
modifications as would be obvious to those skilled 
in the art are intended to be included within the 
55 following claims. 
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Claims 

1. An operating device for a game machine, 
characterized in that it comprises an air chamber 

(A) the volume of which is variable upon applying 
an impact thereto, a pressure transmission passage 

(B) connected at one end to said air chamber, and 
a pressure sensor (C) connected to the other end 
of said passage for detecting the pressure therein 
to produce a corresponding electric signal. 

2. The device as defined in claim 1, wherein 
said air chamber (A) is formed with a port (32) for 
allowing escape and entry of air respectively upon 
volumetric reduction and increase of said chamber. 

3. The device as defined in claim 1. wherein 
the impact is aipplied indirectly to said air chamber 
(A) by means of a slider button (18, 37) which is hit 
by a piayer. 

4. The device as defined in claim 3,. wherein 
said slider button (18, 37) is slidably guided by 
guide surface means (15b, 15c. 36a, 36b) and 
urged by a spring (21 . 38) in a direction to cause 
volumetric increase of said air chamber (A). 

5. The device as defined in claim 4. wherein 
said guide surface means includes a first cylin- 
drical guide surface (15b. 36a) and a second cylin- 
drical guide surface (15c, 36b) which is larger in 
diameter than said first guide surface, and said 
slider button (18, 37) has a projecting central push- 
er portion (18a. 37a) slidably guided by said first- 
guide surface and * an outer flange (18b, 37b) 
slidably guided by said second guide surface. 

6. The device as defined in claim 4, wherein 
said guide surface means (15b, 15c) is provided by 
a cylindrical casing (18). 

7. The device as defined in claim 3. wherein 
said air chamber (A) is provided by a cylinder (16) 
slidably receiving a piston (24), and said slider 
button (18) is connected to said piston by means of 
a piston rod (25). 

8. The device as defined in claim 7, wherein 
said cylinder (16) is closed by a closure plate (26) 
which is slidably penetrated by said piston rod 
(25), and the interior space of said cylinder is 
divided by said piston into a first chamber (27) 
located closer to said slider button (18) and a 
second chamber (28) located farther from said but- 
ton to serve as said air chamber (A). 

9. The device as defined in claim 8. wherein 
each of said first and second chambers (27, 28) 
communicates with a port (29, 32). 

10. The device as defined in claim 3, wherein 
said slider button (8) has a projecting pusher por- 
tion (18a) supporting a shock absorbing pad (22) 
which is covered by a flexible protection cover 
(23). 



11. The device as defined in claim 1, wherein 
said pressure transmission passage (B) is provided 
by a flexible tube (34). 

12. The device as defined in claim 1, wherein 
5 said pressure sensor (C) is provided in the form of 

a diffused semiconductor type pressure transducer. 
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® Pneumatic operating device for game machine. 

@ A pneumatic operating device particularly suited 
for a video boxing game machine in which a dis- 
played boxer is made by a player to fight against an 
opponent. The device comprises an air chamber (A) 
whose volume is variable by applying an impact on 
a shder button (18). The air chamber is connected 
through a pressure transmission passage (B) to a 
^pressure sensor which (C) detects the pressure vari- 
olation within the air chamber to produce a corre- 
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